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GEOMORPHIC IMPACTS OF THE APRIL 25, 2015 EARTHQUAKE IN NEPAL:  
PRELIMINARY ASSESSMENTS, A REVIEW       by Monique FORT   
A magnitude Mw 7.8 earthquake struck Central Nepal on April 25, 2015 at 
11:41 am (local Fme), followed by another Mw 7.4 one on May 10, 2014 
at  12:30  pm  (local  Fme).  The  ﬁrst  rupture  took  place  along  the  Main 
Frontal  Thrust,  a main  structure  interface  between  Indian  and  Eurasian 
plates:  it  has  occurred  at  a  depth  varying  from 10  km  (USGS)  to  29  km 
(Geoscope) corresponding to a relaFve slip of 4‐5 m. It was a forseeable 
disaster,  with  conFnuous  seismic  monitoring  (Seismology  Laboratory  of 
Kathmandu)  and  preparedness  acFons  such  as  infrastructure  strengthe‐
ning,  development  of  early  warning  systems,  plans  for  evacuaFon  and 
recovery (thanks to the NSET NGO). SFll it was very damageous.  
2. GEOMORPHIC IMPACTS 
Dept of Geography, CNRS UMR 8586 PRODIG, CC. 7001, Univ. Paris‐Diderot‐SPC, F ‐ 75 251 PARIS Cedex 05, France  (fort@univ‐paris‐diderot.fr)  
1. THE EVENT 
Though many  fataliFes  are  due  to 
buildings  collapses,  a  large part of 
them  are  also  related  to  slope 
processes:  snow  avalanches,  rock 
falls  (including  very  large  blocks), 
debris avalanches and landslides.  
AggravaFng  factors  are  many  folds.  (1)  In  the  Kathmandu  valley,  the  Quaternary  lacustrine  substrate  ampliﬁed  the 
vibraFons, hence substanFally damaged the buildings. (2) A_er a dry winter, snowfalls and rainfalls were abundant during 
March and April, hence increasing the pore pressure and the potenFal instability of slopes and/or snow cover. (3 During 
the last decades, the construcFon of earthy, fragile roads accentuated, slope steepness. (4) Very short Fme le_ between 
the earthquake and the onset of the next Indian monsoon rains. 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Use of satellite radar 
helped to calculate 
how the ground 
shi_ed during the 
earthquake. In 
addiFon to verFcal 
movements, the 
researchers also 
detected north‐south 
horizontal shi_s of 
nearly 2 meters 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Aerospace 
Center ‐ DLR) 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© 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About  ¼  Nepal  populaFon 
was  aﬀected  (~8  M  peo‐
ple), both in the mountains 
and  Kathmandu  valley 
(~2,5  M  people).  ~9000 
people  lost  their  lives.  The 
economic  damage  ‐about 
$10  billion‐  is  almost  half 
of the country’s GDP.   
LANGTANG VALLEY h3p:www.stuﬀ.co.nz/world/asia/68169920/sir‐eds‐granddaughter‐rushes‐to‐help‐rescue‐eﬀorts‐in‐quakeavaged‐nepal 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25 April 2015 Nepal Earthquake
Landslide Intensity
(revision 2.0 - 7 May 2015)
Description of landslide features: This map has been compiled from optical satellite 
imagery across the area that experienced shaking during the earthquake, available up to 7 
May 2015. Approx. 3,300 landslides have been identi!ed and mapped marking the landslide 
location. All landslides shown are either new landslides triggered by the earthquake, or those 
which have been reactivated by the earthquake. The main map shows landslide distribution. 
The purpose of this inventory and map is to describe the overall spatial distribution of 
landsliding triggered by the earthquake, and not for site-speci!c assessment. Image qulaity is 
low in steep terrain meaning precise landslide locations may be inaccurate by up to 100 m. 
Key rivers, valleys and roads are labelled, and the yellow star indicates the epicentre of 25 April 
2015 M7.8 earthquake. Landslide are now data available via: https://data.hdx.rw-
labs.org/group/nepal-earthquake.
 Map Key:
tTop: Overview of the a"ected area. Yellow dashed box shows extent of ‘Middle’ map.
tMiddle: Detail of mapped landslides in Sindhupalchowk, Rasuwa & Dolakha Districts.
tBottom: All areas in the map extent have been assessed using at least pan-sharpened Land-
Sat 8 imagery (15 m). High-resolution (< 3 m) optical imagery has been used where available 
(blue shading), which covers the majority of the a"ected area.
Legend:
 Relative landslide intensity, showing number of mapped landslides / km2. 
 Colour scale: Blue - c. 1 landslide / km2, Red - c. 12 landslides / km2. 
 Red lines & dots (middle map): Mapped landslides triggered by the earthquake.
 Large red dots (top map only): Potential valley blocking landslides.
Map information: 
t4BUFMMJUFEBUBIBWFCFFOQSPWJEFEWJBUIF*OUFSOBUJPOBM$IBSUFS4QBDFBOE.BKPS%JTBTUFST
and freely available online viewers: WorldView @ Digital Globe; USGS LandSat8; Bhuvan RS2; 
Astrium Imagery; Google Crisis.  Vector data: OSM. Digital Elevation Model: ASTER.
t(FPMPDBUJPOPG MBOETMJEFTNBZOPUCFBDDVSBUF/PMJBCJMJUZDPODFSOJOHUIFDPOUFOUPSVTF
thereof is assumed by the producer.
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25 April 2015 Nepal Earthquake
Landslide Intensity
(revision 2.0 - 7 May 2015)
Description of landslide features: This map has been compiled from optical satellite 
imagery across the area that experienced shaking during the earthquake, available up to 7 
May 2015. Approx. 3,300 landslides have been identi!ed and mapped marking the landslide 
location. All landslides shown are either new landslides triggered by the earthquake, or those 
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The purpose of this inventory and map is to describe the overall spatial distribution of 
landsliding triggered by the earthquake, and not for site-speci!c assessment. Image qulaity is 
low in steep terrain meaning precise landslide locations may be inaccurate by up to 100 m. 
Key rivers, valleys and roads are labelled, and the yellow star indicates the epicentre of 25 April 
2015 M7.8 earthquake. Landslide are now data available via: https://data.hdx.rw-
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 Map Key:
tTop: Overview of the a"ected area. Yellow dashed box shows extent of ‘Middle’ map.
tMiddle: Detail of mapped landslides in Sindhupalchowk, Rasuwa & Dolakha Districts.
tBottom: All areas in the map extent have been assessed using at least pan-sharpened Land-
Sat 8 imagery (15 m). High-resolution (< 3 m) optical imagery has been used where available 
(blue shading), which covers the majority of the a"ected area.
Legend:
 Relative landslide intensity, showing number of mapped landslides / km2. 
 Colour scale: Blue - c. 1 landslide / km2, Red - c. 12 landslides / km2. 
 Red lines & dots (middle map): Mapped landslides triggered by the earthquake.
 Large red dots (top map only): Potential valley blocking landslides.
Map information: 
t4BUFMMJUFEBUBIBWFCFFOQSPWJEFEWJBUIF*OUFSOBUJPOBM$IBSUFS4QBDFBOE.BKPS%JTBTUFST
and freely available online viewers: WorldView @ Digital Globe; USGS LandSat8; Bhuvan RS2; 
Astrium Imagery; Google Crisis.  Vector data: OSM. Digital Elevation Model: ASTER.
t(FPMPDBUJPOPG MBOETMJEFTNBZOPUCFBDDVSBUF/PMJBCJMJUZDPODFSOJOHUIFDPOUFOUPSVTF
thereof is assumed by the producer.
/&1"-
$)*/"
*/%*"
Kathmandu
I N ISO ='0,$%2*%9I M
Indrawati
Sun Koshi
Up
pe
r B
ho
te
 Ko
si
Ba
gm
at
i
Trisuli
Narayani
Seti
Marsyandi
Buri Gandaki
Kali Gandaki
Likhu
Tamba Kosi
!"#)2#*
Arniko Highway
Arniko Highway
Upper Bhote Kosi
!1TCU
CL.U6
Bhote Kosi
Indrawati
Bhote Kosi
@GVFWL7'4%32%*
)*+,-
,./-0
)*+,-
,./-0
!"#$%"&'(
      
High
Low
Contributors: Durham University, www.-
dur.ac.uk/geography; British Geological Survey, 
www.bgs.ac.uk; Earthquakes without Frontiers, 
ewf.nerc.ac.uk; and data collated by ICIMOD, 
XXXJDJNPEPSHXJUI/(".%"
!"#$%
&'()*
+,*-"#
.,-"#*#
/#$#)0'
1%2#)(#
/")34"%
5#00%*'
6#0'27)*
# !"#*'-,2
&"#*#27)*
/")0'-"%0
8#$%4""#7
&%9'9"#"#*
/"#('3:;%9'
<-"#0(")3:#
5'3(")0'$#('
+,*-"#
5'3(")0'
/,0#-"#
=#>*%
/"#('3:
=#9-'
6#$?)3:
@#3#3:
8#9)A#
@#-A#37)*
B#3#")3
5'3(")7#04",-
!"'2A#3
C)A#-,2 2
5,0)-")$;)
8#$%4""#7 <-"#0(")3:#
C#A#07#*#9'
.#07#
6#0'27)*5D#3:?#
!"#$%"&'(
E(#D7)*
&"#-2#7)*
5#*0#"'@#",22#*'
=",2#3:
&#*#
@)92#3:
FGHIJIKLFMHNIJIKL
FMHIJIKL
FMHIJIKL
FOHNIJIKL
FOHNIJIKL
FOHIJIKL
FOHIJIKL
FPHNIJIKL
FPHNIJIKL
FPHIJIKL
Q
F
HN
I
JI
KC
Q
R
HI
JI
KC
Q
F
HI
JI
KC
Q
F
HI
JI
KC
Q
G
HN
I
JI
KC
Q
G
HI
JI
KC
F
M
HN
I
JI
KL
F
P
HI
JI
KL
QFHNIJIKCQRHIJIKC
QGHIJIKC
FMHI KL QFHIJ C
5'3(")7#04",-
/,0#-"#
8#9)A#
FMHIJIKL
JI
Q
F
HI
JI
KC
IK
FMHNIJIKL
FMHIJIKL
FMHIJIKL
FOHNIJIKL
FOHNIJIKL
FOHIJIKL
FOHIJIKL
FPHNIJIKL
FPHNIJIKL
Q
F
HN
I
JI
KC
Q
F
HI
JI
KC
Q
F
HI
JI
KC
Q
G
HN
I
JI
KC
F
M
HN
I
JI
KL
25 April 2015 Nepal Earthquake
Landslide Intensity
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imagery across the area that experienced shaking during the earthquake, available up to 7 
May 2015. Approx. 3,300 landslides have been identi!ed and mapped marking the landslide 
location. All landslides shown are either new landslides triggered by the earthquake, or those 
which have been reactivated by the earthquake. The main map shows landslide distribution. 
The purpose of this inventory and map is to describe the overall spatial distribution of 
landsliding triggered by the earthquake, and not for site-speci!c assessment. Image qulaity is 
low in steep terrain meaning precise landslide locations may be inaccurate by up to 100 m. 
Key rivers, valleys and roads are labelled, and the yellow star indicates the epicentre of 25 April 
2015 M7.8 earthquake. Landslide are now data available via: https://data.hdx.rw-
labs.org/group/nepal-earthquake.
 Map Key:
tTop: Overview of the a"ected area. Yellow dashed box shows extent of ‘Middle’ map.
tMiddle: Detail of mapped landslides in Sindhupalchowk, Rasuwa & Dolakha Districts.
tBottom: All areas in the map extent have been assessed using at least pan-sharpened Land-
Sat 8 imagery (15 m). High-resolution (< 3 m) optical imagery has been used where available 
(blue shading), which covers the majority of the a"ected area.
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Salme Village, NW of Kathmandui 
© N. Rosser  2015 
Dudh Kosi Valley 
north of Phakding 
Langtang village 1991 
Langtang village  2015 
The  village  of  Langtang  was  totally  buried  under  a  rock‐snow 
avalanche that came from a glacier several hundred meters above,  
on  the  Langtang  Lirung  peak  (7227  m);  apparently  the  debris  were  taken  away  from  the 
moraines and carried downward by the avalanche.  
Sited N and NE of Gurkha, the locus of the seism 
hypocentre, other  villages  such as  Salme,  Laprak 
and  Barpak,  semled  upon  old  landslide material, 
were >90% destroyed a_er  the  slope movement 
was reacFvated by the quake. 
Landslides  also  dammed  river 
valleys  hence  causing  potenFal 
for addiFonal disasters to come.,  
WHAT’S NEXT? 
Salme village  2015 
Salme village  1990 
© D. Blamont 
© D. Blamont 
© D. Blamont  © Réseau Chercheurs Népal 
(Bollinger et al., 2014; Sapkota et al, 2014) 
©Image credit: DLR/EOC 
ICIMOD 
(Bollinger et al., 2014) 
Bhaktapur Cultural Heritage 
Monsoon  rains:  another  aggravaFng  factor,  leaving  limle  chance  to 
the populaFon to recover and to live under safer condiFons 
© Lacassin, IPGP 
